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ON THE THEORY OF THE INDICATOR.
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the pencil to be behind its true position, by a quantity which will bear to the extreme distance, a ratio equal to the sine of the inclination of the curve it is describing at the instant, to the atmospheric-line.
The effect of this alone on a rectangular diagram would be to round off the comers as in Fig. 3.
With an early cut off, the effect would be as shown in Fig. 4.
Fig. 4.
The friction of the mechanism causes the pencil to be behind its true position by a nearly constant quantity, and hence during expansion and exhaust the pencil will be too high, and during compression and admission the pencil will be too low. This is shown in Fig. 5. Its effect on the area of the diagram is therefore not very great.
Fig. 5.
The magnitude of these effects, taken together, on the area of the diagram, depends on the construction of the instrument and on pencil-pressure. From numerous experiments with Richards' and Thomson's indicators, it was found that a comparatively slight alteration of pencil-pressure from that just sufficient to mark the diagram, would cause an excess of 0'5 Ib. during expansion, and an equal fall during compression. While if pencil-pressure were made sufficient to prevent serious oscillations when H = 15, the mean acting pressure was affected by as much as 1*5 Ib. Thus it would appear possible to make a difference of as much as 5 per cent. in a locomotive in mid-gear by pencil-friction.
The conclusions, then, as regards the motion of the pencil, are, that the general effects of inertia and friction are both to increase the size of the diagram; that so long as the speeds are such that n is not greater than 15,